of the machine in this application. Thus, research has been undertaken to identify, analyze, and simulate the various fault modes of the SR generator. This research included an investigation of the generator's excitation requirements with and without faults. The investigation makes it possible to determine the size of the excitation source required during the initial buildup of the generator's output voltage and under fault conditions. The Abstract: This paper investigates the performance of an interior permanent magnet synchronous motor (IPMSM) drive over wide speed range for high-precision industrial applications. The scheme incorporates the maximum torque per ampere (MTPA) operation in constant torque region and the flux-weakening operation in constant power region in order to expand the operating limits for an IPMSM. Improved mathematical expressions are derived to analyze the performances of the IPMSM. The power ratings of the motor and the inverter are considered. The effects of motor parameters particularly, the saliency ratio (Xq / Xd) on the voltage limit constraint, and the power capability of the inverter are also investigated. The efficacy of the above-mentioned drive system and the improved steady-state analysis are evaluated by both experimental and computer simulation results. The complete drive is implemented in real time using digital signal processor (DSP) controller board DS 1102 on a laboratory 1 hp interior permanent magnet synchronous motor.
Capacitance Requirements of a Three-Phase Induction Generator Self-Excited With a Single Capacitance and Supplying a Single Phase Load Chan, T.F.; Lai, L.L. Author Affiliation: The Hong Kong Polytechnic University, Kowloon, Hong Kong; City University Abstract: This paper presents a practical method for computing the minimum capacitance required to initiate voltage build-up in a three-phase induction generator self-excited with a single capacitance and supplying a single-phase load. Attention is/-focused on the Steinmetz connection, which gives superior performance over the plain single-phasing mode of operation. From a consideration of the input impedance of the induction generator and the self-excitation conditions, two nonlinear equations are obtained. Abstract: The paper describes a novel approach to dynamical modeling of asymmetries in electric machines and polyphase systems (e.g., the ones caused by unbalanced supply waveforms). The proposed technique is a polyphase generalization of the dynamic phasor approach from power electronics and electric drives. The technique is applicable to nonlinear models, and offers distinct advantages in modeling, simulation, and control with respect to standard time-domain models. In a steady state, the dynamic phasors reduce to standard phasors from ac circuit theory. We performed experiments and simulations involving a three-phase induction motor and a three-phase synchronous permanent magnet motor, and we demonstrate that models based on dynamic phasors provide very accurate descriptions of observed transients. In a steady state, our approach yields improved equivalent circuits that contain coupling between the positive and negative sequence subcircuits.
Keywords Kowloon, Hong Kong; City University Abstract: Single-phase operation of a three-phase induction generator with the Smith connection (SMIG) is analyzed using the method of symmetrical components. It is shown that, despite the asymmetrical nature of the winding connection, balanced currents can be made to flow in the three-phase stator winding. The conditions for achieving perfect phase balance are carefully deduced. With the aid of a phasor diagram, expressions for the line power factor and line current under perfect phase balance are also obtained. The effect of the phase-balancing capacitances on the generator performance is investigated. A simple dual-mode control scheme is also proposed with a view of minimizing the phase imbalance over the practical operating speed range. Experiments conducted on a 2.2-kW induction machine confirm the validity of the theoretical analysis and feasibility of the control method.
Keywords: Induction generators, phase balancing, Smith connection. Abstract: This paper develops the fundamental foundations of a technique for detection of faults in induction motors that is not based on the traditional Fourier transform frequency domain approach. The technique can extensively and economically characterize and predict faults from the induction machine adjustable speed drive design data. This is done through the development of dual-track proof-of-principle studies of fault simulation and identification. These studies are performed using our proven time stepping coupled finite element-state space method to generate fault case data. Then, the fault cases are classified by their inherent characteristics, so-called "signatures" or "fingerprints." These fault signatures are extracted or mined here from the fault case data using our IEEE Power Engineering Review, February 2002 novel time series data mining technique. The dual track of generating fault data and mining fault signatures was tested here on 3, 6, and 9 broken bar and broken end-ring connectors in a 208-V, 60-Hz, 4-pole, 1.2-hp, squirrel cage three-phase induction motor.
Keywords: Fault diagnosis, induction motors, electric drives, time-stepping finite elements, state space methods, time series, data mining, artificial intelligence, diagnostics through torque profiles, dynamical systems analysis.
Preprint Order Number: PE-301EC ( Abstract: This paper applies genetic algorithms (GAs) to the problem of parameter identification for field orientation control (FOC) induction motors. Kron's two-axis dynamic model in per-unit system is given, and the model's parameters are estimated by a GA using the motor's dynamic response to a direct on-line start. Results with different levels of measurement noise are presented for the model both in the per-unit system and in actual values. For comparison, the results of a simple random search (SRS) method under the same condition are also given. The parameter identification accuracy, convergence speed, and practicality of the algorithm have been improved significantly by use of the model in the per-unit system. Fewer measurements are required to identify the induction motor parameters accurately.
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